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These numbers show that, when we reach particles having
diameters of the order of the wave-length of light, the two
velocities do not differ materially. As we deal with smaller
particles, the velocity induced by gravity soon becomes
negligible, while with particles increasing above io~5 cm.
the motion due to gravity soon dominates the situation.
This is in keeping with what Ehrenhaft found: "Particles,
the linear dimensions of which were of the order of the size of
the mean free path of a gas molecule (i x io~5 cm.), and
somewhat larger particles fall In a zig-zag line, the velocity
due to gravitation being greater than that due to molecular
shocks. Particles which near the limit of visibility in the
ultramicroscope (i x io~7 cm.) are in such lively mole-
cular motion that the vertical gravitational velocity is com-
pletely masked." Ehrenhaft viewed silver particles that
remained in lively motion in the air of his ultramicroscopic
cell for some thirty minutes. His measurements on the
cigarette smoke particles gave a mean velocity of 2*5 x io~8
cm./sec, and on the smaller particles of silver, 4-6 x io~3
cm./sec
Much interesting work has been done in this field by De
Broglie.48 Both Ehrenhaft and De Broglie have found that
these silver particles, suspended in air, are charged and, by
measuring the velocity impressed on them by a known electric
field, have come to the conclusion that the charge is that of
one electron. The values that they find for this charge, *?,
are respectively 4*6 x xo""10 and 4*5 x io~10 electrostatic
units (see also Millikan43).
9. COMPARISON OF THE VALUES OF N FOUND IN
VARIOUS WAYS.
As we have seen, each of the formulae deduced in relation
to the Brownian movement involves the quantity N, the number
of molecules in one gram-molecular weight of any substance.
This number is associated with the theoretical explanation of
a great variety of physical phenomena; some of these calcu-
lations are collected in Table XIII, along with certain other
constants depending on N. The number of molecules in